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R factor = 0.040; wR factor = 0.094; data-to-parameter ratio = 18.0. 

In the title compound, C30H24N4O2S, the four phenyl rings of 
the substituent groups make dihedral angles of 88.1 (2), 
81.0 (2), 21.4 (2) and 44.6 (2)° with the triazole group. An 
intramolecular hydroxy-imino O— H- ■ N hydrogen bond 
results in the formation of an approximately planar (r.m.s 
deviation = 0.0230 A) six-membered ring. 



Triclinic, PI 
a = 6.770 (2) A 
b = 13.170 (5) A 
c = 14.851 (5) A 
o- = 78.114 (12)° 
/3 = 81.715 (15)° 
y = 87.318 (16)° 

Data collection 

Rigaku Saturn CCD area-detector 

diffractometer 
Absorption correction: multi-scan 

(CrystalClear; Rigaku/MSC, 

2005) 

T min = 0.968, 7/ maI = 0.981 

Refinement 

R[F 2 > 2a(F 2 )] = 0.040 

wR(F 2 ) = 0.094 

S = 0.95 

6076 reflections 

338 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 1282.0 (7) A 
Z = 2 

Mo Ka radiation 
jtt = 0.16 mm -1 
T = 113 K 

0.20 x 0.18 x 0.12 mm 



16609 measured reflections 
6076 independent reflections 
3749 reflections with / > 2a(I) 
R iM = 0.043 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 0.29 e A~ 3 

A/CW, = -0.21 e A~ 3 



D-H-A 


D—H 


H- ■ A 


D-A 


D-H-A 


02-H2- ■ N4 


1.00 (3) 


1.73 (2) 


2.6226 (19) 


147.4 (19) 



Data collection: CrystalClear (Rigaku/MSC, 2005); cell refinement: 
CrystalClear; data reduction: CrystalClear, program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 



Related literature 

For the crystal structures of related l,2,4-triazole-5(4//)- 
thione derivatives, see: Al-Tamimi et al. (2010); Fun et al. 
(2009); Gao et al. (2011); Tan et al. (2010); Wang et al. (2011); 
Zhao et al. (2010). 




Experimental 

Crystal data 

C 3 oH 2 4N 4 0 2 S M r = 504.59 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: ZS2139). 
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f*«c-3-{4-[(2-Hydroxybenzylidene)amino]-3-phenyl-5-sulfanylidene-4,5-dihydro-l//-l,2,4-triazol-l- 
yl}-l,3-diphenylpropan-l-one 

Q. Liu, W. Wang, Y. Gao, J. Zhang and X. Jia 
Comment 

In a continuation of the structural study by our group (Wang et al, 2011) of Mannich base derivatives synthesized by reac- 
tions of amino heterocycles and aromatic aldehydes, we present here the crystal structure of the title compound, the substi- 
tuted l,2,4-triazole-5(4//)-thione derivative C30 H24 N4 02 S. The bond lengths and angles in this compound are found to 
have normal values, comparable with those reported in the related 1,2,4-triazole- 5(4//)-thione derivatives (Al-Tamimi et 
al., 2010; Fun et al. (2009); Tan et al. (2010); Wang et al, 2011;). The CI and C2 atoms in the triazole ring show distorted 

C sp 2 hybridization states with the bond angles of 102.24 (11)° (N2— CI— N3); 130.08 (11)° (N3— CI— SI); 109.77 (12)° 
(Nl — C2 — N3) and 127.77 (12) ° (N3 — C2 — C18), which are similar to those in the reported triazole derivatives (Zhao et 
al., 2010; Gao et al, 2011). There are four phenyl rings in the molecular structure. The four phenyl rings of the substituent 
groups (C1-C6, C12-C17, C18-C23 and C25-C30) make dihedral angles of 88.1 (2), 81.0 (2), 21.4 (2) and 135.4 (2)°, 
respectively, with the triazole group. 

An intramolecular hydroxyl O — H--N hydrogen bond with the imino group results in the formation of a planar six- 
membered ring [r.m.s deviation = 0.0230 (2) A], 

Experimental 

The title compound was synthesized with the reaction of 2-hydroxybenzaldehyde (2.0 mmol) and 3-(4-amino-3-phenyl-5- 
thioxo-4,5- dihydro-l//-l,2,4-triazol-l-yl)-l,3-diphenylpropan-l-one (2.0 mmol) by refluxing in ethanol. The reaction pro- 
gress was monitored via TLC. The resulting precipitate was filtered off, washed with cold ethanol, dried and purified to 
give the target product as a colorless solid in 80% yield. Crystals suitable for single-crystal X-ray analysis were grown by 
slow evaporation of a solution in chloroform-ethanol (1:1). 

Refinement 

The H atom of the hydroxy group was located in a difference electron density map and the atomic coordinates and isotropic 
thermal displacement parameter were allowed to refine freely. Other H atoms were positioned geometrically and refined as 
riding (C— H = 0.95-1.00 A) on their parent atoms, with (7i S0 (H) = 1.2C/ eq (C). 
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Figures 




Fig. 1. A view of a molecule of the title compound showing the atom-labelling scheme. Dis- 
placement ellipsoids are drawn at the 55% probability level. 



rac-3-{4-[(2-Hydroxybenzylidene)amino]-3-phenyl-5-sulfanylidene- 4,5-dihydro-1 HA ,2,4-triazol-1 -yl}-1 ,3-di- 
phenylpropan-1 -one 



Crystal data 

C30H24N4O2S 
M r = 504.59 
Triclinic, PI 
Hall symbol: -P 1 
a = 6.770 (2) A 
b= 13.170 (5) A 
c= 14.851 (5) A 
0 = 78.114(12)° 
(3 = 81.715 (15)° 
7 = 87.318(16)° 
V= 1282.0(7) A 3 



-3 



Z = 2 

^(000) = 528 
D x = 1.307 MgnT 
Mo Ka radiation, X = 0.71073 A 
Cell parameters from 4176 reflections 
9= 1.4-28.1° 

H = 0.16 mm 1 
T= 113 K 
Prism, colorless 
0.20x0.18x0.12 mm 



Data collection 



Rigaku Saturn CCD area-detector 
diffractometer 

Radiation source: rotating anode 
multilayer 

Detector resolution: 14.63 pixels mm" 1 
(p and co scans 

Absorption correction: multi-scan 
(CrystalClear; Rigaku/MSC, 2005) 
r min = 0.968, J max = 0.981 
16609 measured reflections 



6076 independent reflections 

3749 reflections with / > 2a(I) 
R int = 0.043 

©max — 27.9 , ©min — 1 .4 

h = -8^8 
fc = -17->17 
/= 18^19 



Refinement 



Refinement on F 
Least-squares matrix: full 



R[F 2 > 2a(F 2 )] = 0.040 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 
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wR(F 2 ) = 0.094 

5 = 0.95 

6076 reflections 
338 parameters 
0 restraints 



H atoms treated by a mixture of independent and 
constrained refinement 

w= l/[a 2 (Fo 2 ) + (0.0415P) 2 ] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max = 0.001 

Ap max = 0.29 e A~ 3 

Ap min = -0.21 eA~ 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > <s{F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 





X 


y 


z 


II- *III 


SI 


1.23731 (6) 


0.74106 (3) 


0.66002 (2) 


0.02837 (11) 


Ol 


1.1833 (2) 


0.82091 (11) 


0.92569 (8) 


0.0578 (4) 


02 


0.83353 (15) 


0.41453 (9) 


0.60325 (8) 


0.0347 (3) 


H2 


0.828 (3) 


0.470 (2) 


0.6402 (16) 


0.113 (9)* 


Nl 


0.75550 (17) 


0.71629 (9) 


0.84047 (8) 


0.0248 (3) 


N2 


0.92480 (17) 


0.76425 (9) 


0.79086 (7) 


0.0227 (3) 


N3 


0.92676 (16) 


0.61510 (9) 


0.75493 (7) 


0.0212 (3) 


N4 


0.95198 (17) 


0.53608 (9) 


0.70367 (7) 


0.0224 (3) 


CI 


1.0334 (2) 


0.70663 (11) 


0.73499 (9) 


0.0223 (3) 


C2 


0.7565 (2) 


0.62593 (11) 


0.81636 (9) 


0.0218(3) 


C3 


0.9499 (2) 


0.87572 (11) 


0.78459 (9) 


0.0233 (3) 


H3 


1.0950 


0.8915 


0.7666 


0.028* 


C4 


0.8830 (2) 


0.90266 (11) 


0.87934 (9) 


0.0282 (3) 


H4A 


0.8801 


0.9790 


0.8728 


0.034* 


H4B 


0.7457 


0.8776 


0.9023 


0.034* 


C5 


1.0196 (3) 


0.85503 (12) 


0.95006 (11) 


0.0355 (4) 


C6 


0.9467 (3) 


0.85086 (12) 


1.05085 (10) 


0.0382 (4) 


C7 


0.7628 (3) 


0.89039 (14) 


1.08254 (11) 


0.0455 (5) 


H7 


0.6782 


0.9243 


1.0394 


0.055* 


C8 


0.7012(3) 


0.88071 (16) 


1.17744 (12) 


0.0597 (6) 


H8 


0.5743 


0.9072 


1.1993 


0.072* 


C9 


0.8262 (4) 


0.83231 (17) 


1.23954 (13) 


0.0711 (7) 


H9 


0.7835 


0.8245 


1.3043 


0.085* 


C10 


1.0123 (4) 


0.79515 (16) 


1.20885 (13) 


0.0680 (7) 


H10 


1.0989 


0.7638 


1.2521 


0.082* 
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Atomic displacement parameters (A ) 
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A A/1 1-3 /I 1 \ 

U.U413 (1 1 ) 


A A/1 A/1 /'I 1 \ 
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A A/1 OO /■ 1 1 \ 

U.U4oo (1 1 ) 


A A1 7/^ 
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a AQ70 /'Q\ 

U.U3 lo yy ) 


A AA1'-) 

— U.UU3Z ( /J 


A AA7A /^7\ 

U.UU l\J yl) 


A AA C 1 f~l\ 

— U.UUjI yl) 


CZU 


A A/1 CC /I 1 \ 

U.U4jj (1 1 J 


u.uzj j (y ) 


a A/i n 
U.U433 (1UJ 


A A1 AO (Q\ 

U.U1U5 yo) 


U.UUo3 yo ) 


A AA07 fl\ 

U.UUoZ yl ) 


/ 1 

CZ1 


A A1 A 7 /'I A\ 

U.U34 / (,1UJ 


A A1 0 1 /'I A\ 

U.U^ol (1UJ 


A A1AA /Tl\ 

u.u^uu (y ) 


A A1 70 fQ\ 

— U.U1 /o (oj 


A AAl/i f~l\ 

U.UU3o yl ) 


A AA17 

— U.UU 3 1 yl) 


^77 

czz 


A flT/CQ /AA 

u.uzoo (y j 


A AT /I A~\ 

U.UJoZ ^1UJ 


A AT Ol /0"\ 

U.UZoJ yo ) 


A AA1/C (H\ 

U.UUJo yl ) 


A AA1A (~]\ 

U.UU3U yl ) 


A AACO (1\ 

U.UUjo yl ) 


CZ3 


A A.701 /QA 

u.uzoj (y ) 


A AOC/1 ZO\ 

U.UZj4 ) 


U.UZjZ yo ) 


A AA 1 7 /7\ 

U.UU1Z 1 ) 


A AAA7 

U.UUUZ yo ) 


A AA/1 0 

U.UU4o yo) 


CIA 

CZ4 


A A77/1 ZO\ 

U.UZZ4 J 


A A0 1 1 {Q\ 

U.UZ33 yo ) 


A A0 17 ^7^ 

U.UZ3Z ( /J 


A AA 1 1 (£\ 

U.UU 13 yo) 


A AA11 (£\ 

U.UU33 ) 


U.UUol yo) 


C25 


A AT>A ZO\ 

U.UZZU (8) 


U.UZZo (o) 


A AT1A 
U.UZZU ( /) 


A AA 1 1 //^ 

-U.UU 13 (o) 


A AAAC 

-U.UUUj (o) 


a r\r\/zn /z:\ 

-0.0067 (6) 


C26 


0.0222 (8) 


0.0237 (8) 


0.0267 (8) 


-0.0010(6) 


-0.0033 (6) 


-0.0057 (6) 


C27 


0.0351 (9) 


0.0273 (9) 


0.0314(8) 


-0.0008 (7) 


-0.0103 (7) 


-0.0110(7) 


C28 


0.0414(10) 


0.0326 (9) 


0.0296 (8) 


0.0026 (8) 


-0.0004 (7) 


-0.0150 (7) 


C29 


0.0253 (9) 


0.0417(10) 


0.0428 (10) 


0.0041 (8) 


0.0012(7) 


-0.0193 (8) 


C30 


0.0223 (8) 


0.0345 (9) 


0.0370 (9) 


-0.0011 (7) 


-0.0041 (7) 


-0.0136(7) 



Geometric parameters (A, °) 



SI— CI 


1.6608(15) 


C13— C14 


1.387 (2) 


Ol— C5 


1.2104 (19) 


C13— H13 


0.9500 


02— C26 


1.3538 (17) 


C14— C15 


1.371 (2) 


02— H2 


1.00(2) 


C14— H14 


0.9500 


Nl— C2 


1.3110(17) 


C15— C16 


1.364 (2) 


Nl— N2 


1.3741 (16) 


C15— H15 


0.9500 


N2— CI 


1.3551 (17) 


C16— C17 


1.386 (2) 


N2— C3 


1.4681 (18) 


C16— H16 


0.9500 


N3— C2 


1.3841 (17) 


C17— H17 


0.9500 


N3— CI 


1.3910(18) 


C18— C19 


1.392 (2) 


N3— N4 


1.4015 (15) 


CI 8— C23 


1.3958 (19) 


N4— C24 


1.2890 (17) 


C19— C20 


1.385 (2) 


C2— C18 


1.4703 (19) 


C19— H19 


0.9500 


C3— C12 


1.516(2) 


C20— C21 


1.377 (2) 


C3— C4 


1.5225 (19) 


C20— H20 


0.9500 


C3— H3 


1.0000 


C21— C22 


1.386 (2) 


C4— C5 


1.519(2) 


C21— H21 


0.9500 
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l.ioU (3) 
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Cz / — hlZ / 


A ACAA 

u.yyuu 


v / 1 1 / 


U.7JUU 




1.J71 ^Z,^ 


CIO — CI 1 


1.374 (2) 


C28 — H28 


0.9500 


CIO — H10 


0.9500 


C29 — C30 


1.381 (2) 


Cll — Hll 


0.9500 


C29 — H29 


0.9500 


C12 — C13 


1.380 (2) 


C30 — H30 


0.9500 


C12 — C17 


1.381 (2) 






n/: r.1 rn 
C26 — U2 — Hi 


mC £ /1 1\ 

IUj.O (13) 


n a ni tjii 
C 14 — C 1 J — H 1 J 


i in /; 
119.0 


n mi \n 
C2 — JN 1 — JN2 


1 AC 1 (\ /1 1 \ 

1UD.1U (11) 


nc pij rii 
C15 — C14 — CI J 


1 in "7/t i i /:\ 
12U. /4 (10) 


n \n mi 
CI — JN2 — JN 1 


113.00 (11) 


n c n/t xji/t 
C15 — C14 — H14 


i in £ 
119.0 


CI — JN2 — Cj 


"7C / 1 1\ 
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1 AO 1 

lUo.3 


ni nn rin 
C2 1 — C2U — C 1 9 
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nn rti T_n i 
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rn rn uti 
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Cj — C4 — H4B 


1 AA 1 

iuy.i 


rn rn rn 
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1 in ic i 1 c\ 
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TJ/1 A r/l TJ/ITJ 
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1 A*7 A 

iu /.y 


rn rn un 
C2j — C22 — H22 


i in /; 
1 19.0 


n rc r/c 

Ol — C5 — Co 


120.73 (15) 


rii rn Tin 

C2 1 — C22 — H22 


119.6 


Ol— C5— C4 


120.89 (14) 


C22— C23— C18 


120.07 (15) 


C6— C5— C4 


118.38(15) 


C22— C23— H23 


120.0 


C7— C6— Cll 


119.05 (16) 


CI 8— C23— H23 


120.0 


C7— C6— C5 


123.21 (15) 


N4— C24— C25 


120.16(13) 


Cll— C6— C5 


117.73(17) 


N4— C24— H24 


119.9 
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C6— C7— C8 
C6— C7— H7 
C8— C7— H7 
C9— C8— C7 
C9— C8— H8 
C7— C8— H8 
CIO— C9— C8 
CIO— C9— H9 
C8— C9— H9 
Cll— CIO— C9 
Cll— CIO— HIO 
C9— CIO— HIO 
CIO— Cll— C6 
CIO— Cll— HI 1 
C6— Cll— Hll 
C13— C12— C17 
C13— C12— C3 
C17— C12— C3 
C12— C13— C14 
C12— C13— H13 

C2— Nl— N2— CI 
C2— Nl— N2— C3 
C2— N3— N4— C24 
CI— N3— N4— C24 
Nl— N2— CI— N3 
C3— N2— CI— N3 
Nl— N2— CI— SI 
C3— N2— CI— SI 
C2— N3— CI— N2 
N4— N3— CI— N2 
C2— N3— CI— SI 
N4— N3— CI— SI 
N2— Nl— C2— N3 
N2— Nl— C2— C18 
CI— N3— C2— Nl 
N4— N3— C2— Nl 
CI— N3— C2— C18 
N4— N3— C2— C18 
CI— N2— C3— C12 
Nl— N2— C3— C12 
CI— N2— C3— C4 
Nl— N2— C3— C4 
N2— C3— C4— C5 
CI 2— C3— C4— C5 
C3— C4— C5— Ol 
C3— C4— C5— C6 
Ol— C5— C6— C7 
C4— C5— C6— C7 
Ol— C5— C6— Cll 



120.28 (18) 

119.9 

119.9 

119.4(2) 

120.3 

120.3 

120.97 (19) 

119.5 

119.5 

119.3 (2) 

120.4 

120.4 

121.0 (2) 

119.5 

119.5 

117.74(14) 
122.08 (13) 
120.17(14) 
120.78 (15) 
119.6 
0.44 (15) 
166.47 (11) 
-150.62 (12) 
48.15 (18) 
-2.54(15) 
-167.79 (12) 
175.64 (10) 
10.4 (2) 
3.62(14) 
167.00 (12) 
-174.50 (11) 
-11.1(2) 
1.96(15) 
-175.88 (12) 
-3.66 (16) 
-167.66 (12) 
174.03 (13) 
10.0 (2) 
82.90(17) 
-81.50(15) 
-153.26 (13) 
42.35 (16) 
67.58 (16) 
-169.76 (12) 
15.4 (2) 
-164.39 (14) 
178.74 (16) 
-1.5 (2) 
-1.7(2) 



C25— C24— H24 
C30— C25— C26 
C30— C25— C24 
C26— C25— C24 
02— C26— C27 
02— C26— C25 
C27— C26— C25 
C28— C27— C26 
C28— C27— H27 
C26— C27— H27 
C27— C28— C29 
C27— C28— H28 
C29— C28— H28 
C30— C29— C28 
C30— C29— H29 
C28— C29— H29 
C29— C30— C25 
C29— C30— H30 
C25— C30— H30 

N2— C3— CI 2— C13 
C4— C3— CI 2— CI 3 
N2— C3— CI 2— CI 7 
C4— C3— CI 2— CI 7 
C17— C12— C13— C14 
C3— CI 2— CI 3— C14 
C12— C13— C14— C15 
C13— C14— C15— C16 
C14— C15— C16— C17 
C13— C12— C17— C16 
C3— CI 2— CI 7— C16 
C15— C16— C17— C12 
Nl— C2— C18— C19 
N3— C2— CI 8— C19 
Nl— C2— C18— C23 
N3— C2— CI 8— C23 
C23— CI 8— CI 9— C20 
C2— CI 8— CI 9— C20 
CI 8— CI 9— C20— C21 
CI 9— C20— C21— C22 
C20— C21— C22— C23 
C21— C22— C23— C18 
CI 9— CI 8— C23— C22 
C2— CI 8— C23— C22 
N3— N4— C24— C25 
N4— C24— C25— C30 
N4— C24— C25— C26 
C30— C25— C26— 02 
C24— C25— C26— 02 



119.9 

118.44(13) 
118.69(13) 
122.78 (13) 
118.16 (13) 
121.82 (13) 
120.02 (13) 
120.05 (14) 
120.0 
120.0 

121.10(15) 

119.4 

119.4 

118.73 (15) 

120.6 

120.6 

121.65 (14) 

119.2 

119.2 

52.78 (19) 
-69.45 (18) 
-126.17(15) 
111.60 (16) 
-1.0 (2) 
179.99 (15) 
-1.1(3) 
2.6 (3) 
-2.0 (3) 
1.6 (3) 

-179.37 (16) 
-0.1 (3) 
-160.38 (14) 
22.2 (2) 
19.7 (2) 
-157.76 (13) 
0.7 (2) 
-179.24 (13) 
-0.7 (2) 
0.0 (2) 
0.7 (2) 
-0.7 (2) 
0.0 (2) 
179.93 (13) 
-173.25 (12) 
177.34 (13) 
0.9 (2) 
178.39 (13) 
-5.1 (2) 
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C4— C5— C6— Cll 
Cll— C6— C7— C8 
C5— C6— C7— C8 
C6— C7— C8— C9 
C7— C8— C9— CIO 
C8— C9— CIO— Cll 
C9— CIO— Cll— C6 
C7— C6— Cll— CIO 
C5— C6— Cll— CIO 



178.03 (14) 
-1.8(3) 
177.74(16) 
0.7 (3) 
1.2 (3) 
-1.9 (3) 
0.7 (3) 
1.1 (3) 

-178.46 (17) 



C30— C25— C26— C27 
C24— C25— C26— C27 
02— C26— C27— C28 
C25— C26— C27— C28 
C26— C27— C28— C29 
C27— C28— C29— C30 
C28— C29— C30— C25 
C26— C25— C30— C29 
C24— C25— C30— C29 



-0.7 (2) 
175.84 (13) 
-178.70 (13) 
0.4 (2) 
0.4 (2) 
-0.9 (2) 
0.6 (2) 
0.2 (2) 
-176.46 (14) 



Hydrogen-bond geometry (A, °) 



D—H.-A D — H K—A D-A D—H-A 

02— H2-N4 1.00 (3) 1.73 (2) 2.6226 (19) 147.4 (19) 
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